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(54) FRICTION WELDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable removal of a 
recessed part formed in a joint surface and non-joining 
part developed on the back surface from the inner part 
of a machining member by rejecting a projection and 
also, to enlarge variable tolerance range of the inserting 
depth of a rotary tool during joining, by arranging the 
projections on the front and the back surfaces of the 
joining part of the machining member inserting the rotary 
tool. 

SOLUTION: The projections 8a, 8b having 0.5-3 mm 
height are arranged on the front and the back surfaces 
1b, 1a of the joining part of the machining member 1. 
Further, each of the projection widths 10, 12 is the same 
as or larger than a shoulder diameter 9 of the rotary tool 
4 at the front surface 1 b side of the machining member 
and is larger than the diameter of the rotary tool tip part 
4a at the back surface 1a side. At the time of joining, a 
backing metal 2 having reverse trapezoidal groove 7 is 
used and the rotary tool tip part 4a is penetrated to the 
back surface 1a of the machining member along a button 
and inserted to the inner part of the projection 8b at the 
plastic-fluidizing the joining surface 3. Then, if necessary, 
removed or the non-joined part is eliminated with an arc- 




surface 3 of the machining member 1 
lower part and rotated and joined by 
the formed penetrating bead is cut- 
welding, etc. 



o 

% 



LEGAL STATUS 

[Date of request for examination] 14.12.1999 

[Date of sending the examiner's decision of 27.1 1.2001 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAgCaO0tDA41 101 0364P1.... 05/05/20 



Searching PAJ 



2/2 ^— V 



[Patent number] 
[Date of registration] 



3317192 
14.06.2002 



[Number of appeal against examiners decision 2001-23161 
of rejection] 

[Date of requesting appeal against examiners 26.12.2001 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAgCaO0tDA41 1 01 0364P1 .... 05/05/20 



Copyright (C); 1 998,2003 Japan Patent Office 



<19)B#B#flF/T (JP) 



& m ^ & $g (a) 



#^11-10364 

(43)^HB ^11^(1999) 1^19H 



(51) IntO. 8 
B2 3K 20/12 
37/08 

// B 2 3 K 31/00 
37/06 



F I 

B2 3K 20/12 A 
37/08 D 
Z 

31/00 D 
37/06 C 





^¥9-171473 


(71)tHISA 


000005108 

#5t£1ifcBs£Slfft?r 




C22)fBKB 


¥/£9¥(1997)6)i27B 


(72)3g9Mf 




6 Sift 


































a® sum 


raw ^ 

^^B^ttASMW-fcTS 1 # 








(74)ft&A 







(54) [58^©*^] 
(57) [gift] 



m 3 

(a) 




1b-tOXm»SEB 4b~-y-*5fcJfiRSS 7-31 



(2) 



&ffi¥ 1 1-10 3 6 4 



mmmyrm^tii ^x „ mxmm^m^i&^^Mwm 

ti. >y-;i<5fe«@W±T\ *>Og§S<D?K£J±0.5 ~3 

[M«3H4 ) m$ji i ~3 wm*nzw&&<o®mm& 
mmmm®. msmtzmkiiti&zb&mib-t&Bm 
[ m -*m 5 ] m&m i — 3 o t ^-t^*h;ieko?§k«* 

^iH«ieiHl!|6 > y-;K^5feffi»«t m-i&mmfSLZitT 

^zb *¥fflib-tzmmmm-m;. 
ft. 

(BWL Bi(fB < y-/l-«Otf ygfc^ LT 1 ~ 5 mm^c^ < 
HtiWIl 3 3 fit:£JS6lcfcvvC. WK»<^tttiT*' 

«crti*»->*caMis& t /h$<*->Tv^ct'*i$ai:'t-'i* 
[aNwi 4 3 it*£6ic&tYc. «sT««aifflia, 



[M*JJI1 5 3 IHSj|6'(cfcVvc. aio+jfe, **v>tt 

im&m 1 6 3 msm i ~ 1 5 ^-f#u&»teitt«o*« 

■t:±*)»f^S*ijfe*Plfll*. 
[»»0l¥*i*KWJ 
[00 0 13 

wsu mz&K<?>mmm&miz x^x. &m>sm 

[00023 

i^*cosffi3 v-Ji-zm^tcmtmmxmb lx< m 

^F7-505090 ^HWMart** . Zcr>%m^7- 505090 
*ftfc3i«Wtd8»38rtriBr , *«. 1**^7 - 505090 

nmrnmrnizte. m^mizx ^xmrnamtzmt 
^it^tz-tzbco^m. itisiaBBte 

■thtztb, v-mzx ■oxmg&mwwmmmizm'iz 

[00033 

( l ) > y-;P^0lK$-^ : 3r^'o^Rrr4^. >y-;Wc 

i. ^xmmmmwmmmizmizti, mmmmmz 
[00043 ( 2 ) tiax&Mcomig mz&^x . m&B 

liZWAZtltZV-JWfifflfrbO . 2mmgJSL*\ 31? 

tc(4. mmmzftAztitiv-ii&MbtoJiuttmmt 

tz\m%XWLb(mMZ . @tC0. 2mm OTfc©J»^S 
.jH?^**. L*>U «»»fe:»A8<TJt'y-;l^Slk 
cOSESISr. itlcO. 2 mm ]^Tizm»ti>co\i. ^R^SjSr 

[00053 ( 3 ) 'y-zl^feS^^aJSrSiiL^^OS 

[00063 01 «fi!*<7)?f jg^rft 5:^ LfcHT* 4 . 
{^(W^ftT'{4jDlg|5»l *«lllTlt2iC, HOA a 

l^^i3fc»A, 2mi»tflSrjeWSttS(r*T» 



(3) 



nm^i 1-10364 



X-t& . - (rm<nv-)V%^A attittrmtt 1 Oil 1 

afctf>H3»i, MIS 0.2mm VATX'foh . i<0*OBT» 
atijgjf*. S(~iDlSP« 1 OKB 1 a i •? 1>±.*&M 

L*<XiiZcZ>*\ l \ oiO. >y 
-/k5fc*g4 a #iDXSOT 1 <7)Si 1 a £ Mil LT ti^r £ 

y-;i^4 atfuaxmtizmmLf.ii&&. m 
»i^«ffi^^i*^t-s»„ 

[0007] ®2(iJg^<O^anSfBS-SUfe0T*> 

fc, ^-;P4^5tffi4 atfjDXgOT 1 OS® 1 a 

a£jDXSBttlO«Bl afcUfrriBWrfiaW-*^ 
tfhh. L*>U iDXSWl*^RO^^i:{±i§^ 
oJ¥$ #-$rm&v >. zcotztb. mWM 5 W him 
X95W1COSB1 aCtrSKIt, *?WiJigP6*i^ 

%M4 a*>£0. 2mm SjgL*^<m^^#^il^V^ 

^84 atjDXS5WlOK®l ah<?)ffiIJft0.2ii 

[00083 *1B8£0B«(1 iDX^»0^«a5^«c^ 
[00093 

( i ) Joxgwo^gpis^o^Mis^; ffeogptfcfc 

[0010] ( 2 ) i0Xg5»O«B{ciBa L*»^T«i 
JlO»»fcKMIT«fc<0^fc|»±T#4. ifc. Sax 

mtnmmizmm Lfzm^xmcomm^mrizmmmiz 
%tixmz®i?hzbiz£K>; v-*wm*tB&mmm 

frL>MMi$itxmt&-t& Z t #T'# h . 

[ o o 1 1 ] line ( i ) <o*s(=j: o . m&samn* 

JflXgBWSI® 6 itt\ SK»iiH: 
±t£GQ*{*!l!lXg|5*m®<k 9_b0gSB»fcJB»S$;f'u 

jnxgp«rt*^^i^$ii^. im&mm<?>*WL 
momtrsssyttzjB^ti z t x-y-ti^^taxm 
ttwmxKHjT^mx-t&zttfX'*. v-tvftmx *o 
Tizmii-&*.mm®fti*&mmz&j&i*ti. wemt 

[ 0 0 1 2 ] Hm ( 2 ) <0#Rfc i 0 „ aMfOHHST-y 

~>w>m \-%mzi$ Lxnw-mz 500—2000 kg f 

0**iflrfflf«36**»*»6. £Ofc#>. Sttff)(dStt8KlirL 



*«ote*. ^spsj® tcmfis^ t m-Bttw&m* 

[0013] ±|£^gfc J: 0 •y-/kfcffi£}§&g|SK®#> 
^SilS-tfT^Srfi 1 a £ b #T'g= £ . £*Uci 0 . 

-/^S2rSS»$ £ b tc < Z t i>**im 1 3r 

h. s&c mj&ttt&%xm*8teztizzb*< 

[00 14] 

<rws»fc:*ffl Ltet&^mmzmmzm^xmim 

[ o o 1 5 1 H3 ( a ) ( b > ammu&mn&m 
mmtfmmmzBtfc. $ ix^jpxgpwo?^^^^ Ltz 
mx-hh. jdx^w *ffitfo§ggti?t »gea® <rm?t- © 
i-rs^o^oTS)?.. cio^@iiio(±, m&izi 
h &mxi±ttm%i,zmm-$- h v-iva^b j^rm 9 x 

^. ggeHl 03&>'^ 3 ^rS9i:|5j-. MV^Ji'a/P 

mmmxamim i o&-/ 3 9 1 mm , s> ^» v 

is3)Vy&9V±bLtz. tfz. 5^S$l Hi, i-a 
^a9t:J:-9T»ar*3& t » ^y-^offi^Kci-S^a 
/i-r@9 k Snxaftf*® k oHnaj: »0rn ta? fc-rs 
1 1 1 \ KttTli 0.5—3 mX-t>tUi!SM%: 
"y-^lfAOl^tcti. xa^^'jDXgPW^M^T* 

[0016] jDXgCWK®Og?e{±^«Si5KS<0*^M 
&£$mr?&tzibcDi>coX'h&. Ltztt-oX, V~)V% 

mmrmmsfe^m. Lxsm^mx-nx^tt 
v-ivft&zwmv&ms.x'ftx-tzizib. H3 

( a ) CO J: 9 jcg^ji 1 2tt»»(=«flH-* 'y-/P40 

rs?sr* > y-/i^^Ra54 b i&mmftmzzm 

•tht.XV-lV4mX-?hZbfrh. 0.5 —3mmk 

[ 0 0 1 7 ] 03 ( b ) cr>£ d ICjnXggWKBcOg^fg 
* J> y-;l^feSS4 aiilTT-Ji. v y-^4C<J:S^ 

&m}x^m±fctfmw2ti&n%mm&tf i i%t>ti% 

[0018] ( 2)04 \±®mki.zmmmm> 
$mzmm Liztfm*7nLtzmx't>&. *®&-)mx'ft 
£.-?mm&mw<7)wwi. mmmiizxiozmsaiz 
BtiLztiz. mmk. z<?>mm8 yymxDa 
xmtmm 1 b 4 xmw\-f& z b x-Mxmt^m 1 b t 
11-0©$ £T-£ ^, . jDxgmsH05N§usu 6 itzm 



(4) 



nm*?- 11-10364 



8 bizm^tih. mm&. z<^ms bt^yj >y 
mx-Mimtmm i a t. x-wm-th z t x-^mm 6 ft 

JPXgPtt 1 frh%mX'% . JPXgOTK® 1 a t |5F ti« § 

[0019] (Hffcft3 ) H 5{i»^<0»^TflR&fflV^ 
£%£<^&:fr£ft7KL*:0X-*&. 
05 (a)aif' (b) tcSrTiat. gST*£2£t&ff 
£it 7 £ flPXSW* 1 Oi^g® 3 <7)BT^ffig-f- S . 

is. 'y-rt^'flwfcatfamwtf i ossftssi-f s *t 
>y-;u4 ftifA LT?glgft*T 3 . 

[oo2o]05 ( b ) x'lmxmt^m^^mm^m 

[ 0 0 2 1 ] 06 li. *5M8*fflv^T*»*«->Jt»o: 
^HOg«S5^3a ft BrffiT*^ L 0T J> S . flpxgptt l 

cr>m%tmTizmzmf&c:tx\ jgtHaavtcxtt* 

XSBW 1 OK® 1 a*'<i,lI§tT ^Jg-T S £ i: 

4 , a 2 -ess Lti<miz0mmwmi-?& z.ta 

•y-;U4<05fe^4 aK0.2n m±cOT*-C«*^i4 

mtm&.-tz>. l*»u ^M^^jijnxgmicT) 

S® i 0 fcT*, X» 1 4 . 
[0022]i7ll l J#*3ilfc*»£* r 

» 1 4 rt»t=5ts»«»j6(«»*-f 4 . fits iiJITt 

-r J: 3 tcjpxgra* i g® t x-mmt %> z 1 -e*}§sigB ft 
[po23] (ssm^ij4 > msammm i t^l^s? 

^^■aT1g^-$^jDXgSWO«-^a®ft. T—9 

xuu—rKzomimmttmizi; ows. i§igL*# 

®ft®®T-^L*:0-C'fc£>. *^Bj-cii. > y-;i-4ftjD 
xgm i ^msis-tfs .= ^ts^jg. 

J: &*^Ma5c7)^ft^*<7)fflB*^^T'# £ . L 

mzx zmmm i 5 osa^^Hcjfcsnara^ t 

^X{il/-^t'coS!ligftffl^TBJSff^L. T~7^ 
miz£ hWm 1 6 - 1 -CsfejgKffi&ttR* t 



[0024] (29t01 5 ) *IW8<oWarcfc6KST« 

^)ft^0*^V^T^ft^T0Jt. 
[ 0 0 2 5 ] 09«. LfcSSTi£<0»/SJ 
i2&ft»T®T*L*:0T-$>£. 09 ( a ) ( b ) |c 
ijcTidfc, ^7^i|i* r F^-tCf6i*^T/h$< : 5:oT 

«Iix«. «*f^DDXgl5«ft»ST^*^BX0^-r 
f^ft^fc^-57t46Tfc«». 09 (c) Iiflf7<7)#ife 

stftfflv %s £ t X' i> . ?W&Tf£KSi]XSm 1 
it/>:^14ft. KST«*^^fcBXO^-r^i:* J -C 

[0026] (IdfcPI 6 ) 0 1 0 Ji. 

zffi£tzm%xMzmmiz£K>7F;L£imx'hz>. 
■tx o tzm 7 er>mm. mmxm i <r>nmzmms^z^\ 
*»ot»sjdi 7ftis(t. mm*, zcv&mn 1 7tc* 
ft^^-fr^»c:i:T-«7jfaft^ai$^. ^o^rffit' 
Jnxgp^lRO^hL*^^^^. Srfc. J^SIP 

[0027] (HMW 7)011 ii^iHfc 'y-^Hfe^i: 
^B9^ft*L/v:0TS>^. o^p. 01 1 (a) <i>y- 
;i^oS^LT«(i^'/h$v^^. in (b) »i 

mmwt^Lx^. 01 1 (a) t-tt. «ini8^ 

Lxy-;u^X(omi 9*^#v>. ^t, >y-;i^g 
4aft^7<7)p ! ggP4TJfA-rsc:fc{iT'^^v^ 

v->i*4c<®4aimwmz&&LZtix^z,tf. mzr- 
'Vftiz-fz ztx'v-;\jti%4 atfm7<7)t*imzm-2> 
Xoiztx^z. zoft, musxmwmmi 8itv-/u 

1 9 J: 0 1 - 2 mm/jN$ V «U£dfSI2 t 
[00281011(b) T'(i. jRffi 1 8*^y-;l^g 
gi9i0t>^^v^ -y-;i^feS4aft»7 
<7)ft®£ X-W XT h Z. fc #T'# h . t*> t ; ^JjUitc 
iiffi l 8^# < +zh t . Sifti: JnxH5«K® fc cd«^ 

ill 8ft-y-;l<Jfe^Sl 9fcMLTlmm±^<, fc^T' 

[0029] <5?Mff98 ) *%BJft^iimMtciSffl 
«tov ^TiSBj-r ^» .012 ti^ii*^-SPft^0 

L^0T* o , ^^ifewti .012 iz^jk-r wmmm 
mftommmm 2 0 co-®tz&m . 

[ 0 0 3 0 ] 0 1 3 tt0Bt»n<OflHfrco4:f»SO|dfe 

^m^Ltdsmmx-hh. m&mtizw i>aiLMW2 

1, 2 2, 2 3T'S>S. S«2 1 . 2 2, 2 3ftSST 



(5) 



11-10364 



^ff^i.^^tlcioT^Td,, »f«Sit*50.4- 
0.9wt% , MgM*<0.4~0.8wt%Sr±ffl^i: 

*^4>*«*mi. -y-^HISSStl 8 0 0r P m . 
fgjffl£6 0 0 mm/mi n Tft 9 . 3 m<DSS»(Zflffl 

[0031] ( mmm 9 > a 1 4 tmmmssKv&im 
wizmmtms&z td-zwmMm^mw.x'<^mmm: *s 

T'S>& . Stf 2 4,25 *KST«2±CE!l. »«Stft 

73^SST-tfr*^SST«[2 K»S S i k lz X ~> 
Xfto. WfttiS iM0.4-0.9wt%, MsS*< 
0.4~0.8wt%&±Mi:n7;l'S-W^-C 

it. V-lUnm&SL 1 0 0 Orpm, m%8£M4 0 Omm/m 

in x-h o , *s 2 m&wmuizmm Ltz . 

[0032] 

[0033] ( 1 ) Jnxai«<7)^^ig^t0«KMffi{C 

■t&z kxDQTMtmm>L>mmx'Z . 

[00 34] ( 2 ) *3T«fci*fcSW\ -KO^JIO: 
.Sm^jKBKWrFfcilW 4 - fc T\ *y-A#»£ffl« 

® £H« l**§^-c- t, v-ivmfm^xwmmt hco 

[00 3 5] (3) fm. V-JH*MiHtxmiHffi 

miz%&. »t^j:o-T»*$*ifcaes*iM» 

[0036] ( 4 ) JtaS-^iffKifir* ifc 

[02] 



m 2 




6 

5 ->Ii»B B~*iBSiS 



[03 ] ®m®&m(vmmmtf3m#;izmf&ztitzi}u 
nmt^mw^m^Ltzmx'hh . 

tMx-hi,. 

[05] *mt\,z±&®m-m£*7KLimx'hh, 
[06 ] *mnzx vm&ztit£iiHL%mv>mmzm 

mt,zJ:r)7r;LtcfflX'h&. 

[07 ] *miiz£ 0®*$fufcK»*Bi*'Ufc«aBS:. 
Bf®{cJ:i)*L^0T'*S. 

[08] 0SS$^jDlgW<O^Si5SBS 

Ltz*mzmmz£')7ikLtimx'$>&. 

[09 ] *»»?Cffifli L^SST«0»^aa5S-BfHT 
mLfzmX'foh. 

[0io] awia(c»fijflBt*#ifcKS"c**Bniifc 

[0ii] mmt^ymtcom^^Ltimx'hh. 
[0i2] «at*Ps<oawc**Lfc««H-c*4. 
[013] ^*w<7)««sic*^^^agffl Ltimttm 

£BL*i%iffimX'h& . 

[014] ?§^gfiS«co«KMffitgge^^§it^^ 

®, 2-»^T«, 3 --^H s A-V-)V, 4a-7 
-/kftSisL 4b-^-/P5feCRSP. 5 6-* 

wum. 7 -m. 8a. 8b-m 9—> 3 ^y@; 
io, i2~sas« % li, i3-»seej«s-. i4.-* 

1 5-FSW(;J:£i§jgg|i, 1 6~T-7mmiz£ 

&mm®. i 7— jwucl- 1 8-mm. 1 

SSL 2 0-^«ffiW. 21, 2 2, 23, 24, 2 5 

-ft Lta taw. 



[04] 



0 4 




a 



nm^Fi 1-1 



[01] [03] 
H I 0 3 




etu8b-3Sfi 9-i>a*£t& lO*»Xfifl ii-5tfiS$ 



[05] [06] 

0 5 0 6 




(7) 



#BfPP 11-10364 



[08] 

m 8 



[119] 

m 9 




.15 1 
— — 7^ 



[HI 1.1 
m 11 



H 




[HI 31 



m 13 



(a) .7 




[01 2] 

a 12 




2o— Bsam 



[H14] 



14 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



04 BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




